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I N THi;; CLAIMS : 

Ciahiis 1 ■4(CANCELLFD,) 

5. (\ViTl:iDRAWN) A lead according to CMni 70. w iierein said lead 
comprises ^vvo pairs of electrodes, each ol'said pairs conipnsiag a sensing electrode and i] 
signal delivery decrrode, wherein Ihc sensing electrode oi" one of said pairs of elecrrodes 
IS m adjacent axial arjiingenienl with respect i.o i.he sensing eiecaode oCthc oiher pair of 
electrodes. 

^ r\\'l 1 i IDRA.W'N) A lead according \v vdasni 5, uherciis cu h -en^ini: 
electrode is spaced iroi'st dte nearest disposed signal delivery electrodes by a distance 
suelt as 10 nuniniize inierfereJice bii^twecrs the signal provided by said serisin.g clecirode 
;u-d the field provided by ^said nearest sigEtal delivery eicctxcdes., and such that eacit said 
ne;:!rc;.t signal den very electrc^de provides an electnc Held iliat corresponds vviili said 
sigrial provided by use correspondirig said senshitg elecirode, 

7 ! Wi riiDR.AWN) A lead accordii'ig to claim 6. wherein the distance i^^ 
b5;:vveen about 2 mra an.d ahoul 1 0 nin;. 

S. ( Wri'llDRAVv N ) A lead aeeordiijg lo claitn 5, wherein each sensing 
electrode corriprises a substantially cylindrjcal ruember having an external ditnucter atKS 
lifiving a hmici} ofa diattieies- slighdy larger thau tlie outer diameter of the disitd portion 
of said lead, 

0. \ k.d.,vvO!d um>tld u s !t rt nci^i!n^.^^' 

uicnfoer comprises a lojtgitudiiud length less than the exiernal diameter tiiereot. 

Id. (VvrriiDRAVvN) A lead according to clairrt 9. wlierein She external 



A!iornc> Dock.-.. ?>' 

1 1 . ;\\': THDRAWXi 4 1-jud uccoKiu-:g lo clann \U-ere;n each N.nMrsL: 
o\v?"odc i\ adjpioJ K>r .sjns'OL^ ti--<;ue rnr^odrince, pressure, tensseis or cLvinc-d Ni^^^rial 

ej-^xin .on^istu!^' e-i' !it;irJum C'^siod w-n iridiurii o\Kk\ SiLsruiup vxijtcduiU- liUsruuii! 
rnd;s.an, p}.<.>hi;C ..srx'iL jadan} !.'ihor ooikius-tVv e Ukslcnai appjoved U>t chsonsc use i>m 

dol;\ !.■:■> elc. tbxU Ovunprs^ed el one or nu>rc electrsjal ot>ndacniiu^, cloraosn^. vso.jnd r, 

di^-raeu.i d.gli-h lca;:.Oi d-;a-a the .uUer dianictcr ortho dKti^l peiiion s^id load. 

1 4 (W! I j 1 DRAWN 5 A Ivdd aecordmg to claim 1 3, wfeerein fee external 

iorn a >e>p; ,.>r<: U l a^' lenpja m >^:a.!tK*K\ i-fealat t u '> aio extarr^' i K/no5es 

k "-J ' 5 ^ IkTsu V ^ " "'a ^ a 5 .ax^u 4o h\7s 

5 " \v ^ 5 V \\\ \ ^ \ cad a- <da n.ee ir > a r: 1 x ^^ a s V c ^pi a oc-'- 
uvc oi 1. v.os" eK(.;>\ ^ c\.v\a.a= -vU.aoe a?e I 0 hk-u%ec >h\M ''>^'^ ^^dd'C^i.' 

and about 250 square mm. 



18. s WrniDRAWN) A lead according to claim 70, wliereii? each sigsiai 
delivery electrode 'Tscfsns comprises a signal delivery electrode having impcdarsce irs ihc 
rarsge of betweeri ab<)iu 50 ohms and about 500 oliins. 

1 9. {PRE\. KJUSi.;V PRRSENTED) A lead accordijig to claim 43. wherein ihe 
:i\ leasi osie sigrial delive.ry cicotj-ode is made from a nraieriai selected fTom ih.aniLsni 
coaled y/irh iridiurn oxide. 

20. ( vVlTHDRAWN) A lead as claijiied in clainr 5, wiserei.n ihe electrodes are 
spaced along u?e iefui ^iich as to occupy a lead lefigth or between about 2t) iinn and aboui 
ISO mm. 

2 1 . i\\ I . nor. \\\ \) ,\ LMd acv^>u,hng to eLans 5, \\hereiC jech elect' ^xle o>~ 
the two pairs of electrodes con-prises at least o?ie suitable conducior havirfg suitable distal 
cordiector intma and proxlsnal connector nieans for operatively conirecdng each 
corresponding said electrode to said couneciion means, respectively, 

32. (Wrrili')R.AWN) A lead accordfrsg to e^iaim 2 1 , w-hei-ei.n ibc eleci.rodes are 
carried on a terrsnr-al suppoil lube co.nrprised on !,he dlsial portion of said lead, said 
tenrsinal support tube couiprisr?5g a sabslantiahy Uibular Re.xible bodyracniber 
i.on^-^r!>;ng a oliua!!i> ^a iong'tuduiai c^^sanreK, each -^aid cbauncl .ibai'^sd «o 
accouiUiodate ai least oue conducior corresponding io one of said electrodes, said 
Cijararels tertT-lnating at a corresponding distal ler-i^nnal area adapted for acconi-rsodatuig 
a correspoi?dirig distal connector means. 

;\\ 1 riiDRAvW; A lead accouiing to Ujjps 22, \%istrein Ov doud 
CL^nnecior means for each eleelrode comprises a substanliuli) lla? tercauiai nieiirber 
havif-g an exposed surface substantially larger in area than the transverse cross-secdonaj 
area of tire co-rresponding at least one conductor, said distal connector means benng 
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adaptii'd for elcciricaily jo-iniiig diereto the distal end of said con-esporuihig ai least one 
-\;'iOjv.tv''' Mi-l s.-jk' .^^!.'■-cd ^Mi'acK ddapkxl tof eifTtnoa i) tac"os<^ a 

corrcspondir-K one of said electrodes, 

24. (WiTHDR.AWN) A lead according to c.kd.m 2:i wherein a laser weld is 
used to eiecirically joiii eacii <me of the eiecirodes to the exposed suiface of a 
ccsnc.-[X>ndi.ng one oFti-e distai con.nector meaits. 

25. (VvrrilDRA\vN) A lead according to claim 22, whereisi each osic o.rih.e 
disusl co'jnectc>r uiear:S i^; elecn ieally coiinecsed lo !.he disial caid of a corresponding one 
of the at least one conductor b}- insertitig said distal end of said conductor into t; vvell 
provkied on >;aid di.stai cc^nnecKsr r!iea.n.S- 

26. (vVirn DRAWN) .A Iciid accordiag to claim 23, whereirr ihe Oai tcnninal 
menfner is naade iVom litatnunL 

27. { WTTI [DRAWN ) A lead according to claim 22.. wherein ;hc lead 
cr-iTiprises a i-i-oxintal poriion .joined to die disiai portion tiiereof whercm said pro.Kimai 
oorno?! comprises u tlojble tuoidar mctiax-T insiag a liurLcu, a pivKim-d po.fuoa of fne 
conductors being carT-,ied m said liu-ncn ivs coiled sph-al cosUlgurati(^n. 

28. { Wrri iDR A VVN ) Av lead according to claim 70.. wherein the connecdon 
n}ea.ns i<5r cc>r;nt^cting ihe pro.ximfs: eiid K) the controller comprises ai least one 
irapUtnta blc connect or , 

29. {WrrHDR.AWN ^ A lead according to clarm 70. further comprising ars 
(>:-.Uv;d mtnasioi"! hcsd and a length of suiiable tubirig, .:^a.id ogivtd intrusion iiead iKnng 
Dro.Kimaiiv joir-ed i,o die distal porhon of said lead via said length of suitable tuhuig. 



30, (VvITllDR AVvN) A lead at;ci)rdi5ig to cii\\m 29, vviierein the tubif-g 
cornprifies a bend. 

3 i . ( WrTlI[}R.A WN) A laid according to dium 30, vvlKM-ehi the bend 
comiKiscri an angle oi" beh.veei- 30- and ab'.nn 90'\ whai unstressed. 

32. (WrrHDR.AWN) A lead a.^ claimed m cmiu 71). further eonsprksing means 
tor introducing arid irnpionting at least the diSUil portiOi? of said lead wiihin the at least 
portion of tissue, 

33. (Vvl FHDRAWN) A lead accorditig to claim 70, cornpri.sdig an cxternai 
diameter such as ;o enable said lead to be inserted into a i^uitable blood m esses luwing a 
h.snjeTJ of diameter less than ,'ibouf l.Sn^m. 

34. (CANCELLrD) 
35- (CANCBLI..FD) 

36, rvVi1"l-lDilA\VN) A lead according to dmm 70, v.iierein the coritroi riseans 
ce:-niprises nieas-s io.r ai-5piy.ing to the delivery electrodes a voltage md oi cun-er:t required 
h..^r peribnnifig an (.iperatioii clu>sen tVoa) among pn.vs idi!ig non-excriatory stinauli to the 
lieart or pericirming pac;ng or perh)niiing deilbriihition. 

37. (WITilDRAWN) A lead accon.ling to claim 70... wlierein the conLad ir-oans 
comprises means f(^r generating a nosv-excitatory eieclric Held having .mntablc pa.rari\ei.e!S 
such as (0 T>ro\ ide the desired chasigc i.n the activity (ifUie tissae or pari, tliereof, 

3>< (WITIIDRAVVN) A lead as claimed in clafrri li), vvherein die location of 
each elecirode relative te; t.he an.aiomical bouiidary betxveeii tiie atriu.nr a.nd the ventricle 
oft-hc heart is ideotified by u^fng said electrode, 

\v i -O 1 t i '^ . u I > " ^f 
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k ekv i\ V i'* r>^ ji^iieu^ e*^ v U c d' \i\Ci\ e o^^u do 'no s n i-^ k 
SIX s-*^- k\ ,>x <Ltiv.k on ti " vivtisT- kI !icjx>ii'Oi 4 ns>i mm \c ^ \ 

< ^o^^^ . X wOv..' c ..o,«l sj - x.d OLtr L field ^ ^ iiier jojet kx-< o . \ j;o K\d< u 

^ !> N PRESBNTBD) A ieoid ciBsnied in cla;m 43, wherein as 
k . Mv' t"f^ .'1 N^iNt or.c ^,j.naj delsves-y electrodes is a ursitary electrode also adapted 
x^; -cr-.Pt^ .X . <x u A \ast portion of a tissue a.nd provuiing a signal elianscteristic 

tl'l RRLX 1 = V 'VMiWDi.D's A k-ad for nx>dii\iPJi dx- Kxis ■!> ;it least 
~; 5>oriior! (.k t-^Mir. sa)>,: lead eon^pMssniX 

ai kk'k^t on.' -=^t5-^l ueh^erx electrode haxing eanijcitance lifoa^er dxra visv) 
^eac^\>safad^ and le^^^ ilx;k M'O;* miCiofarad- and adapted to Vvuh'-umd eiisoTv: JeM\er) to 
^.•ki <'t lea^^^ r-ortk>-a -^f ussuo a non excUatorx eleeine neld bax ^r.;.: a;i -iU-itxiDidc ano 
uur:,tx>o .-^tJCdhJC to anxu!> die comrac'oiix (.d'a 'uunian cardaac mk-Ae vxiKas -UT'^^^''^ 
during a re&aclory period of said muscle; and 
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^^>- I vi \ o.Ov i ^ ^!>J 'X ;c.K*ta ei-s sv, -a a ai c.M .ir<. s ^ r.i '\ .so \ e \ ' oc.e J> 
< ^ ^t> - .1 ^ Ov^ X u vlf'f^ V run ..H'^iao nu-cse hKc ' J>?p k\ \r ,i of h " >i ^ 

vkw V, .oil' ^ S \x ^-wu V.V V.' ?<>t se' Ut"''' iLCounni£ ii j.^ic^^v ' vOSi/h' 

47 .Vv . . hi^K Wv \ :oad accordiug t.o claim 45, optionally for perform i-5g 
djuhn J,K.on or said neart, 

■ i \\ ■ T 1^:}R \ 5 \ kvd r,CvOid a o k' ^ U ^ ' « id -n 
-0 ^ 1 IDK '\W\) ^ meihod \oi appls ux' uon ex^uaior^ su-siJ: ic> ;ha 
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-.M.; 0 jnrjcd in .nrc one of cLunis 1 tv- 44 and -^6 to 4", anj posniorJ-^i; vJ^i disL^I 
p(.'ruon of ioaJ nhs;s a H5.>od s^ssel of vJd hcvUt oi po!ti;„>n theieol, 

>l (Vx1 ri^DK.WVX- \ meihod lb; appKinjf non-o\e;i<uorv >i)niu!; lo susd 
!-^^^uo. ^oiip; .-i; r;v~\ ^Jui;l .5 IclkI as ..-LiuikV; in jsn <>ne orclair.u-^ ; *o -14 ^xa^l 4{> to 4"'\ 

porn on toereol. 
bodv orpafi, 
Dody caviiy. 

-^4 s^Vs i 1 1 IDR \\\'N ) '\ rOtO'JiOil according t<^ oLu;n 5o, v\ hjr-^ro. .v;id hod> 

5o, V i.^.' X^^X' \ .iJOt;<\. Uvo-d re ' * J 01 V " ^ id xds 

oa\n) 0= o blood \v>-o: 

?o 5 V^Ts nPR N') \ roiedvd uccorUiUp chiin-: b.canoi ^a.o body 
s.-\ sty is .sck-oicJ 4>x~} noong the luuujn bbiidor. tnj ga.-tivonlj-^i^o.U .s>stonK i^ic uicras 

5", A\ ; rilDR \\\ -\ rnethiKi fot .spphv-ng iion-LXoiJa-on sl!:auli lo she 
^^K-ai [ '.Vid opt5op,oJ;: ncriorning paciiig and deAht dk-^iion tl-erckd', Ov>;np? i-ino pK'\ idis\4 d 
ioad a-; cksiihod >n vno ^■^t olasn^; s to 44 anu 46 lo -17, and po-di<^:in\g ^asd diStai 
portipn of the lead on tlie eplcardium of said, heart. 
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5?>. (\VrrHDRA"WN) A method for applyiiig v.ion-e:<cita!.4sry -tisnuii i.o said 
t;ssuc, cornpr;siiUi provklirig js lead as claimed m m\y one of claims 1 to 44 and 46 to 47, 
aiid ixvdsiorsing said distal portion of the iead on the cpicurdiura of said [ie;nt. 

n \\\ -\ n'CTi^xi accords:!', k> J.\un "^S, vsh.'o^n vxJ 'iN.v^se i^. 

the ccrvsx, 

60. {Will IDRAWN) A method accordirsg to claim 5?>. wherein said tissue is 
the uterus. 

6 1 . (\VrrHDRA\vN} A meihod according to claim 58, vciierein said d.ssue is 
the irrinary bladder, 

62. (CANCELLLDj 

, ,\ ' ^K^n"^ 0 unpMo h s v^xitn ' e d sf 

about 5 mm. 

64. {VvITH.I3RAVvN) A lead accordirjg to claim 15, wherei-n die lougiiudina; 
Icisgth is abo:iU 20 nrm, 

65. 5 Wi'l liDRAWN) ..\ lead accordiug to claini 28, \vherei.u ttie m least one 
implantable eounector is an ISI. coriuector. 

66. ( VvTlli DRAWN ) A lead according to clai.in 30, wherein dso bend 
coniprlses iin angle of about 45'' wiien ufistrcssed. 

67. (WI FsiDRA WN) A lead according to claim 70. Ci)nipnsitig an e.\ien\al 
diajneter r;;uch xo enabie said be introduced to its iirspianiation site by passing 
through a hunen cd"dia,i7icter less thau 1.5 mm, 
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^hausck't ss-ch .'^ tvJ in:rhk' -idu! Ic^h! t(.< be ■ntrnduced ihrui-.gh the coK>nai\ -^inu-^ 

I niDR.Wx'N ! \ lead aceo^dsng ^hin "il vivni -^^c ^>t n '-k- e^ tL< 
oIoc:ux;.:j> 'Klap^o! J^;^ .ich\C!\ ana iheii' a-SiX'uUcu v>nc oi isx/.e eij.'tii\k'- adapted ;>^r 

v-vUx^y oi\\i d .XMiivV.; .'''ati-^Mse .;5i>i pros Kie a Munal eharajtes ■ -;,c !"-f <:au: .ijtix --ly 
ariJ dchxi". J ;;>>5:-c-veiial>^n tLvUK' Uekl :o said loas^ ponK-si of .(^sjc to ao'-s';.\e 
Uj-.K-d j1 i-J.ucarors lu tlie dct!sU> oi\v^ad ic^s- a pouaM^ .u\ 

" 0 { \V1 i 1 [HK \\\ X) \ ioaJ nJiipied fur u.st- ni nsodin nvA aor \ -Jx x>-' .a 
U-ast .•^ perhoh iiuu .sr. oaKiiac ^i^'^uc^ >^^^^p^^sTlg an eK^sviated lead hM\ aUo;va'd fos 
^are^r. j a^r^araai-or iu ^vn^v; with a ivalinu human hoan ai^J 'aa\n:g; 

dr 4al ;,"a;d flcNible jnoaiih k> be n^ourtcd '\'! and c^-iibrai tv' a 
Ccj^di.^o ''aairav" ^xa1 ::m\ >'Xi'ipnsnv^ ai La^; one ^lhu^I v.uirscr> elecuxidc 

w-aai'Cia s. sd do^'\ci) jk\taaUe: 

ij; LN ad;=pko so ^> sthstioad chro'^K deiixors o^'aa eLxu-s*. aekl -itv . 
aiao^^iuoo ya-tc^o^e :o raod^fs sho .Msstiacnatv cfa human Lisrdsac ruj^^lo \\hor apphed 
durj-j, ichacicsr) poru'd <n >;aid pai^c\\ viid uoid I'dxini; cli.v.co d^ascr^ aui.ason o: 
o.vLa' > iru^cc durinn a heart beat; 

(c) Ov > i u '-K-Ka lON- d\u 2 > \-vi 



Oiie ssii?is.ng electrode, 

72. (\Vrror)RA\VN) a lead accordiiig to cUura 70, wliej-ciri said lead Is 
rlexible er]f,:S-sgh: io pass through coronary veitiS past a coroiiary sinus. 

73. (Wrri-iDRAWN) A lead according to ci;^isr. 70, vsherein (lie signal 
delivery by the at least one signal cieHvery elecirode has an energy ofai Ica.si 100 
micrqioules, 

74. f!>Ri-:V10USl.,Y PRESi-iNTED) A lead according to chdni 43. wherein the 
dssuu cvkI ol'said ie;Ki is He.Kible CTiougii to be mounted on and cordar!r= to a carciiac 
chamber wall 

75 (PllEViOliSLA!' PRFiSENTED) A lead according to da\u\ ^3, wherein the 
e.xteriial diasVieier oi' said lead is ssiralier tiian the inner diameter of a binnaji coronary 
- ^!ee'■^^^ av eau > M^-tros^ii asd > >icn issn.'- 

76. (FRi:.Vir)USl..V PRIiiSENTED) A lead acc(^i-drag to claim 43, wricreir^ the 
e^ es ki dsanjaero- ^axl .eao Micrk- than .,5 nun. 

77. (PRFV iOuSl.Y PRESENTED) A lead according io claim d3, wherein the 
extciTsal diameter of said lead is smalierthan 1.2 nmi. 

78. ; PR EX'IOU.SLY EREiSENTED) A lead accordiiig 5o clalni 43, w-herein iise 
e.xtcrruil dianK;ler anti lle.KibiUty of said lead arc suitable for irisertion ihrougli llie Iruo.ian 
c<)ronaa-v sirajs reaeliing bra5-chcs located on tlie left, ventricle free \vaE. 



12 



80, (P.Rb\- lOUSLY PRESENI BD) A lead accordisig lo claisn 4.5. wliercin the 
fit leas;, one signal delrvery electrode i,^ loager ihjjU tbe length of an ;nipla,nlabie chronic 
pacing electrode aiiCi shorter than the ler^gth of an irnplarVvabic defibrillayo!; eleciR-'Cle. 

81, {CANCELLED) 

K.I U^RPvlOl'SLY FRhSI'N 1 hY)} \ lead accoranii; t.> Jas n 43. ^s hcsein the 
at ie:?st one signal ddivexy electroJc ss 'onget ti^^n iO u--in .and s!i<;riet tliar 40 vvr. 

H}. 5CANCHLLBD) 

K4. (PREVIOl.^SL.\' PRESFNTED) A lead according to clann 43. wherein the 
at least one .^jgnai delivery ciecirode has i.mpedance liigher thari 50 Ohra and lou er than 
55 ;0 Ohui, 

H5, (CANCBLLBD) 

n6 (^.^\ \ n \iX )) \ ^ .:...o-dr.ig o>. iSM.\..r_v. 
con^prssmg: 

it .\.^t ' ^c,>^., .'k>.'i<\k addn'ed Ln -ci -ns<, Mie dc^n o. 
;x<';^^i . l,s^>, V,' Dic^ dM\^ a ^.gna'. vJ.iUKti, isi . cl vr.d ^vt}\ t^ . . 

hI .en"^v;.v>^^. -K.io^ op.'ia •^eK eouixciod so a at .oa- ci^c se n;, 
V .0 .o. v.i d'> ' -a 0 >i u . si c sv T sirj ck\ "Ktoe .ir« iv cc vf^xMoti ^ c >r >e>- 
\ . ^! . ihk o, ^ ^vai ^ 

s ^ \ W ^ [>Ri-.Si:N"i ED) A lead accord.uig to t laiir; 43. w herein 

So V <\ v^'-^e ^ 4 a v.'<^ 'vei\ electrode is made iVoni titaniun^ coatc^u vviih tsiaainin 
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reo osatiniini. 

1!,^'? -.v\ N'^ ^ ^k jx^iv ^^\k nnJv' hen ^^-^>'o .Ik .^-K'^^ 



